Influence of trace amount of calponin on smooth muscle myosin in different states.
Calponin (CaP), a thin filament-associated protein, is thought to be involved in modulating smooth muscle contractile activity, but the role and mechanism keep unknown. In this study, trace amount of calponin (TAC) was found to obviously influence myosin in different states in Ca(2+)-independent manner, suggesting a high efficient interaction between TAC and myosin. In this assay, the lowest ratio of CaP vs. myosin was 1:10,000, with the concentration of CaP 10,000-fold lower than that used previously. Myosin phosphorylation, myosin Mg(2+)-ATPase activity and protein binding activity were detected to determine the effects of TAC on the myosin in different states. The amount of precipitated myosin that bound to TAC was used as the index to determine the interaction between myosin and TAC in binding assay. Our data showed that in the absence of actin, TAC significantly increased the precipitation of unphosphorylated myosin, Ca(2+)-dependently or independently phosphorylated myosin by MLCK, and stimulated the Mg(2+)-ATPase activities of these myosins slightly but significantly. However, no obvious change of precipitation of myosin phosphorylated by PKA was observed, indicating the relatively selective effect of TAC. In the presence of actin, the increase of myosin precipitations was abolished, and no obvious change of actin precipitations and actin-activated myosin Mg(2+)-ATPase activities were observed implicating the high efficiency of TAC on myosin being present in the absence of actin. Although we can not give conclusive comments to our results, we propose that the high efficiency of TAC-myosin interaction is present when actin is dissociated from myosin, even if CaP/myosin ratio is very low; this high efficient interaction can be abolished by actin. However, why and how TAC can possess such a high efficiency to influence myosin and how the physiological significance of the high efficiency of TAC is in regulating the interaction between myosin and actin remain to be investigated.